Functional implication of the common evolutionary origin of nuclear pore complex and endomembrane management systems.
Nuclear pore complexes (NPCs) are the sole gateway between the cytoplasm and the nucleus serving both as stringent permeability barrier and active transporters between the two compartments of eukaryotic cells. Complete mechanistic understanding of how these two functions are implemented within one and the same transport machine has not been attained to date. Based on several lines of structural evidence, a hypothesis was proposed postulating that NPCs shares common evolutionary origin with other intracellular systems responsible for active management of endomembranes. In this review we attempt to summarize the evidence supporting this hypothesis. The structural data obtained so far is evaluated and supplemented with the analysis of the functional evidence. Based on this analysis, a model is proposed which integrates the knowledge from the field of NPC function with that obtained from other endomembrane management systems in an attempt to shed new light on the mechanism of the NPC active transport.